ABSTRACT. The focus of this paper is propose and test a model of the effects of specific attitudinal constructs on the frequency of green purchase behaviour (GPB). Consumers' confidence, competence, and effectiveness are operationalized by a path model hypothesizing both direct and mediated effects of these antecedents on GPB. The measures are obtained from a survey of a representative sample of 419 undergraduates and analysed in a structural equations model framework. The frequency of green purchase behaviour depends on subjective knowledge of green issues, which is a direct consequence of consumers' beliefs in the effectiveness of green behaviour, and an indirect consequence of consumers' trust on claims made by green advocates. Results confirm the crucial importance of credibility of green marketing and the concomitant need for strategies to overcome consumers' distrust.
Introduction
The principles and practices of marketing that may be considered "green" have evolved markedly in the last four decades (Peattie, 2001 ). Green consumers were firstly defined as those who tend to avoid products and services with significant negative externalities, thus favouring marketing strategies exploring the opportunity to market environmental friendly products at premium prices. However, in order to be sustainable it self, green marketing must not be dependent on normative claims of green consumerism (Moisander, 2007) , it must positioning itself so as to be able to deliver consumer value in such forms as safety, efficiency, convenience or symbolic amenity in ways that meet customers' and other stakeholders' expectations (Ottman et al., 2006) . Research on consumer behaviour since green marketing principles began to evolve has emphasized the apparent discrepancy between environmental attitudes and behaviours and increased concern by researchers and marketers with this gap, highlighting the fundamental role in increasing the effectiveness of green marketing that is played by green products' credibility or consumer confidence in them (Mohr et al., 1998 , Ottman et al., 2006 , Peattie, 2001 .
Recognition that the existence of environmental concern alone does not explain much of the variability in green purchasing behaviour (GPB) sparked the need for research on the more specific antecedents of GPB. After some contradictory results on the effects of some antecedents, researchers began to think of consumer confidence and knowledge as the crucial elements impacting on the perceived value of green products and services (Ottman et al., 2006) . According to Cronin et al. (2011) , further research is required on strategies capable of overcoming consumer distrust of green marketing practices and claims; furthermore, significant opportunities now exist to research the impacts on GPB of consumers' increasing environmental competence and their confidence that their decisions will have green effects (i.e. perceived consumer effectiveness, or PCE).
This paper seeks to more fully operationalize the concepts of confidence, competence, and effectiveness, using measures that have already been widely used in research; this is achieved by combining the effects of these antecedents on GPB, employing a path model which hypothesises both direct and mediated effects. The main contribution of this approach is that it permits the explicit identification of the sequential effects of antecedents on GPB, and therefore suggests ways to increase GPB by increasing the levels of the antecedents. The path model will be tested using a cross-sectional analysis of answers provided by a sample of undergraduate students to a questionnaire.
Antecedents of green purchase behaviour
Some demographic variables have been found to favour GPB. The propensity to engage in general or specific GPB increases with education (Brécard et al., 2009 , Paço and Raposo, 2010 , Straughan and Roberts, 1999 , Thompson et al., 2010 , decreases with age (Brécard et al., 2009 , Gerpott and Mahmudova, 2010 , Thompson et al., 2010 and may vary with race or political affiliation (Ellen et al., 1991) . However, there is consistent evidence that psychographic measures have higher predictive power of GPB than do demographic factors (Gerpott and Mahmudova, 2010 , Roberts, 1996 , Straughan and Roberts, 1999 , Thompson et al., 2010 .
Among psychographic measures, environmental concern was one of the first variables to have been consistently reported as impacting on some forms of GPB (Ellen et al., 1991) and its role was further confirmed in several studies (Ellen, 1994 , Kim and Choi, 2005 , Mostafa, 2006 , Roberts and Bacon, 1997 , Straughan and Roberts, 1999 , albeit with different degrees of intensity, depending on other variables included in the explaining models. Environmental knowledge has also been a key focus of green consumer research, with many studies proving it to be significantly correlated with GPB (Brécard et al., 2009 , d'Astous and Legendre, 2009 , Ellen, 1994 , Mostafa, 2007 , Pieniak et al., 2010 , van Kempen et al., 2009 ). Importantly, subjective or perceived knowledge is generally found to be more correlated to GPB than objective knowledge on environmental issues or products (Ellen, 1994 , Mohr et al., 1998 , Pieniak et al., 2010 .
The successful introduction of PCE into GPB models demonstrated its high degree of predictive power (Ellen et al., 1991 , Kim and Choi, 2005 , Straughan and Roberts, 1999 , Thompson et al., 2010 . A further variable -scepticism toward green claims -has also been included in models to increase the explained variance of GPB (Albayrak et al., 2011 , Mohr et al., 1998 . Some studies include other psychographics, mainly related to values, such as altruism (Straughan and Roberts, 1999) , collectivism and long-term orientation (Leonidou et al., 2010) , or orientation toward nature (Mostafa, 2007) as more distal antecedents of GPB.
A path model to evaluate the effects of some antecedents of green purchase behaviour Since previous research (d 'Astous and Legendre, 2009 , Ellen, 1994 , Pieniak et al., 2010 has found a significant direct effect of PK on GPB, it was decided to design a model Figure 1 ) explaining the influence of perceived knowledge of environmental matters on the frequency of the perceived GPB. Furthermore, in order to operationalize the concepts of competence, confidence, and effectiveness mentioned in the Introduction, and since PK may be related to particular attitudes and values, we opted to incorporate scepticism toward green claims and PCE into the model. The relationship between these three antecedents of GPB is not well established in the literature. One may argue that scepticism with regard to marketing claims depends on the degree of consumer knowledge on the subject (Mohr et al., 1998) , or, contrariwise, that sceptical consumers are less prone to be exposed to and persuaded by green claims (Obermiller and Spangenberg, 1998) . The role of PCE appears equally ambivalent: it may be conceptualised as a behavioural control (Vermeir and Verbeke, 2006) mediating between knowledge and behaviour, or it may be viewed as originating in a value system thereby affecting attitudinal antecedents of GPB (Tan, 2011) .
We believe, in line with Obermiller and Spangenberg (1998) , that specific scepticism toward green claims is conceptually equivalent to general scepticism toward all types of marketing communication, and therefore dependent on general consumer sentiment toward marketing (Mohr et al., 1998) . This leads us to propose such scepticism as an antecedent of both PCE and PK. Since PCE itself is also a general trait related in some way to locus of control, it is a plausible antecedent for PK. Consequently, the model to be tested states that:
-Scepticism negatively influences PCE and PK.
-PCE positively influences PK.
-GPB depends directly on PK and indirectly on PCE and on scepticism. In testing the model of Figure 1 , particular attention will be given to verifying the extent to which the effects of scepticism and PCE on GPB may be due to the intervening variables, as well as confirming if the effect of scepticism on PK is explained exclusively by the mediation of PCE. 
Measures and methods
Since all the latent variables in the proposed path model had already been extensively measured, the items selected for measurement in the study reported on here were taken from the existing literature. Specifically, the items of "scepticism" (4) and PK (6) draw on Mohr et al. (1998) , while the items of PCE (5) and GPB (5) are taken from Kim and Choi (2005) . The measurement instrument was applied online to a cluster sample of undergraduates from a Portuguese University. One class was randomly selected from each of the undergraduate 138 degrees offered at the University, and an email was sent to each student from the selected class with the invitation to access the web questionnaire. From the 1050 students in the database, a total of 419 valid questionnaires (40%) were collected.
The indicators of the latent variables were measured on a five-point Likert-type symmetric agree-disagree scale, except for GPB, measured on a five-point frequency scale. Agreement and frequency responses may be considered as measures in ordinal categories of latent metric scores of the corresponding item. This being the case, a measurement model of the latent variables may be obtained from a matrix of polychoric correlation coefficients computed from the distributions of the estimated underlying metric items (Drasgow, 1988) . The regression coefficients, such as the factor loadings, may be estimated by a least squares method, although an asymptotic covariance matrix obtained from the polychoric coefficients is needed to obtain estimates of standard errors and goodness of fit. It has been shown that these estimates are accurate if the underlying continuous scores are normally distributed (Yang-Wallentin et al., 2010) , but they are usually biased when those scores are skewed (Coenders and Saris, 1995) . Nonetheless, maximum likelihood (ML) estimation from variance-covariance matrices of Likert-type items offers an acceptable option in confirmatory factor measurement models, particularly in the case of five-point scales (Green et al., 1997 , Coenders and Saris, 1995 , Revilla and Saris, 2009 , and has been adopted here to fit both the measurement and the structural models.
Results
The models were estimated with AMOS 20 software from a valid sample of 397 subjects after list wise deletion of missing observations in any of the 20 measurement items. The model with 20 indicators does not fit the empirical data well (CFI=.881; RMSEA=.065), the lack of fit indicating the presence of some problematic indicators. Although all unstandardized regression weights are significant at the p<0.001 level, Table 1 identifies several indicators whose values were influenced mainly by measurement error, i.e. were weakly determined by the latent factor, as shown by the low squared standardized regression coefficients (λ 2 ). In the absence of any significant regression modification indexes, we opted to remove from the model, one by one, those indicators with lowest λ 2 , in order to improve scale validity and reliability (MacKenzie et al., 2011) . After removing seven indicators, the measurement model showed a good fit [CFI=.967; RMSEA=.045; p(RMSEA<0,05)=.74]. The removal of those more problematic indicators also lead to a considerable improvement on the average λ 2 (AVE), while producing no significant changes in the construct reliability coefficient (CR) ( Table 1) , here derived from the factor loadings, following Fornell and Larcker (1981) : (1) Where k is the number of items on a particular factor and λ are the k standardized regression coefficients (also known as factor loadings) on that factor.
Overall, the λ values found in this study are in line with those reported by scale developers. For instance Kim and Choi (2005) report 0.395 AVE for PCE and 0.478 AVE for GPB. Their ranking of λ values correspond with those presented in Table 1 . However, while Mohr et al. (1998) , report a value of 0.495 for the variable "scepticism", as well as λ values for items 3 and 4 well above those of items 1 and 2, they unfortunately do not provide λ values for PK in their paper. In his research, Mostafa (2007) employed the same scale, but without the 5 th item, and reported an AVE value of 0.527. Mostafa also found a weak λ 2 for PK1 (0.23) but opted to keep the indicator, while we decided to remove it from the measurement model. It is worth mentioning that, as a result of our decision, the constructs PCE and "Scepticism" have only two indicators each, which is not an ideal configuration of a measurement model, but is acceptable in the context of a path model with measurement error (Loehlin, 2004) . Nevertheless, a word of caution is needed regarding the validity of the measures of PCE and scepticism toward green claims in Portugal, since problems on the reliability of these scales were previously reported in the same country (Paço and Raposo, 2008) . Table 2 that we cannot reject the hypothesis that the paths from "Scepticism" and PCE to GPB are zero, and the same applies to the path from "scepticism" to PK. With the parameters of these three paths then held at zero, these new three degrees of freedom were From Figure 2 we may conclude that the variable "perceived knowledge" fully mediates the influence of "scepticism" and PCE on green purchasing behaviour. Furthermore, the relationship between "scepticism" and PK is also fully represented by the mediation of PCE.
Discussion
The mediation effects described in the previous section contribute to the dispute over the relative positions of PK and PCE as antecedents of GPB. In accordance with our expectations (Figure 1) , the results identify PK as the sole direct antecedent of GPB ( Figure  2 ). According to Park and Lessig (1981) , perceived knowledge about a product category has an intimate relation with consumer's confidence on the outcomes of the decision process. This idea was further developed by Raju et al. (1995) , who showed that subjective knowledge is the primary determinant of perceived consumer decision outcomes, suggesting that perceived To further understand the effect of PK on GPB, it is important to take into account that the discrepancy between objective and subjective knowledge, and the relative importance of the latter, increase in the case of credence goods (Park et al., 1994) . In the field of green marketing, Ellen (1994) suggested that consumers need to have confidence in extrinsic cues (e.g. labelling), if they are to make decisions reflecting GPB, an argument that could help to explain why PK tends to be independent of objective knowledge and to be of greater importance in affecting consumer decisions. In their meta-analysis, Carlson et al. (2009) recently attributed Ellen's results to the general tendency for correlations between objective and subjective knowledge to be lower for non-products than products, due to the former's lack of intrinsic attributes, and for societal goods compared to material goods, due to the larger socially-induced bias of PK and to a relatively low variance in the values for objective knowledge.
Having demonstrated the importance of the direct link between PK and GPB, we now focus our attention on the antecedents of PK. Contrary to previous results (Mohr et al., 1998 , Mostafa, 2006 , we found a significant correlation between "scepticism" and PK, even though the path model proves that the negative effect is fully mediated by PCE (Figure 2) . The developers of the scepticism scale (Mohr et al., 1998) were surprised by the lack of association with PK and suggested that a non-linear relationship could explain the finding, arguing that lowest levels of scepticism may be observed in consumers with moderate PK. Whilst acknowledging the need to study this kind of relations and possible interaction effects, we suggest there may be some mediators of the indirect effect of "scepticism" on PK. This study identified PCE as a significant mediator of that relationship. The direct effect of PCE on PK was to be expected, because PK has been related to self-confidence regarding consumption issues or situations (Raju et al., 1995) and PCE is itself a measure of confidence or self-evaluation (Berger and Corbin, 1992) . Consumers with high PCE not only believe that their personal efforts may have effective green outcomes (Lee and Holden, 1999) , but also believe that they are knowledgeable about the issues at stake and about the effects of their GPB.
Conclusions
Unlike the majority of studies, which propose a direct link between perceived effectiveness and perceived behaviour (Ellen et al., 1991) , or a moderator role of PCE on the relationship between green attitudes and behaviour (Berger and Corbin, 1992) , our study suggests a mediation role of subjective knowledge on green issues. A careful look at Figure 2 reveals that: (a) the frequency of GPB may be increased if people are more confident in their knowledge of which products and behaviours are green; (b) this confidence may be further increased by the perceived effectiveness of one's green behaviour; and (c) scepticism towards green marketing communication constitutes a barrier to one's belief in the effectiveness of green behaviour.
The main implication of this path for green marketers is that they need to convince consumers of their self-efficacy (Berger and Corbin, 1992) . Messages focused on personal responsibility and empowerment should be effective for these purposes. However, since scepticism may undermine PCE, consumers need to trust in commercial, governmental and scientific green claims, something that calls for enhanced social responsibility from these actors (Moisander, 2007) . To summarise, the results from this research confirm the crucial importance of credibility of green marketing (Ottman et al., 2006) and the concomitant need for strategies to overcome consumers' distrust (Cronin et al., 2011, Darke and Ritchie, 2007) . One should acknowledge that the conclusions and implications of this study are subject to certain limitations. First, the magnitude of some regression coefficients presented in Tables 1 and 2 may be biased, due to the sampling procedure. One could expect more variability on the distribution of the observed variables in a national sample of consumers than observed in a convenience sample of undergraduates from a particular University. Second, we cannot ignore that previous research in Portugal (Paço and Raposo, 2008) failed to reproduce valid and reliable measures of PCE and "scepticism" as valid and reliable as those found in the studies from where we took the instrument (Kim and Choi, 2005, Mohr et al., 1998) . As an additional precaution, we therefore opted to eliminate three items of the PCE scale so as to increase the validity of the measurement instrument. These results and the low AVE of the PK scale suggest the need to develop scales to measure scepticism, PCE and PK from item-specific response options, instead of the widely-used agree/disagree rating scales (Saris et al., 2010) .
